Upon irradiation with UV light (A = 347 nm), 2,4,6-trimethylbenzoyldiphenylphosphine sulfide was found to be fragmented into free radicals by a-scission (0(a) = 0.3 ± 0.1):
It has been reported previously [1] [2] [3] that phosphonyl radicals can be generated by light-induced a-scission of acyl phosphine oxides according to the reaction (2)
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In the case of 2,4,6-trimethylbenzoyldiphenylphosphine oxide, diphenyl phosphonyl radicals, O = P(Ph) 2 , are produced with A',>10 9 s _1 (0(a) = 0.4).
We have now shown that thiophosphonyl radicals of the structure S = P(R) 2 can be generated similarly. According to (1) (cf. abstract), the photolysis of 2,4,6-trimethylbenzoyldiphenyl sulfide (TMDPS) yields diphenylthiophosphonyl radicals, S = P(Ph) 2 .
TMDPS, whose ground state and emission spectra are shown in Fig. 1 ruby laser (J. K. Lasers Ltd.) operated in conjunction with a frequency doubler. At the end of the 20 ns flash, the absorption spectrum shown in Fig. lb was recorded. It exhibits maxima at 340 and 500 nm. This transient spectrum, which decays at all wave lengths with the same rate according to 2nd order kinetics is attributed to diphenylthiophosphonyl radicals on the basis that it is very smilar to the absorption spectrum of diphenyl phosphonyl radicals, 0 = P(Ph) 2 . The latter is shown in Figure 1 c.
In the presence of styrene, the absorption spectrum of adduct styryl radicals, peaked at 325 nm, was built-up simultaneously with the decay of the transient spectrum assigned to the thiophosphonyl radicals. This is depicted in Figure 2 . Using the extinction coefficient of styryl radicals reported by Brede et al. [4] , £3 20n m = 5.8 x 10 3 1/mol cm, the concentration of diphenylthiophosphonyl radicals was estimated for the case that all of them were scavenged by styrene. Actually, this case was approximated only roughly, because even at rather high styrene concentrations part of the thiophosphonyl radicals underwent other reactions, especially radical-radical reactions. Moreover, trimethylbenzoyl radicals generated according to (1) are also expected to react with styrene forming adduct styryl radicals. Since the rate constant of this reaction (estimated as 5xl0 5 l/mols) is about 10 times lower than that of the reaction of S = P(Ph) 2 0340-4811 / 85 / 0500-555 $ 01.30/0. -Please order a reprint rather than making your own copy. radicals with styrene (vide infra), the reaction of benzoyl radicals with styrene could be ignored by measuring the styryl radical concentration at a time after the flash when thiophosphonyl radicals were almost totally consumed but trimethylbenzoyl radicals only to a small extent.
Being aware of these restraints, the extinction coefficient of S = P(Ph) 2 radicals and the quantum yield of a-scission were estimated: £34onm = (1.2± 0.2) x 10 4 1/mol cm and 0(a) = 0.3 ± 0.1. For comparison. data obtained with CH 2 C1 2 solutions of both 2,4,6-trimethylbenzoylphosphine oxide (TMDPO) and TMDPS are listed in Table 1 .
It should be noted that, in the evaluation of the rvalues of the radicals S = P(Ph) 2 and O = P(Ph) 2 , the absorption of the trimethylbenzoyl radicals was neglected. This is justifiable because benzoyl radicals absorb light at /. > 300 nm relatively weakly (e is in the order of a few hundred only). According to Fischer et al. [5] e ^ 320 1/mol cm at /. = 370 nm in 3-methyl-3-pentanol solution at 22 °C.
Reactions with Olefinic Compounds
The reactivity of diphenylthiophosphonyl radicals towards various olefinic compounds was investigated Table 1 . Experimental condition for the determination of 0(y.) and of the extinction coefficients of the radicals O = P(Ph) 2 were calculated according to the equation
X k denotes the sum of rate constants of reactions which, in addition to reaction (3), contribute to the decay of the radicals. In the absence of additives, S = P(Ph) 2 radicals were mainly deactivated by a self-reaction with 2A: S = 1.9 x 10 10 1/mol s. The values of the rate constants £ r -+M obtained for the radicals S = P(Ph) 2 and 0 = P(Ph) 2 are listed in Table 2 . S = P(Ph) 2 radicals are 10 to 30 times less effective in the reaction with olefinic compounds than 0 = P(Ph) 2 radicals. Principally, the differences in reactivity can be caused both by geometrical factors and by differences in the electron density distribution in the two radicals. To our knowledge, nothing is known, up to now, about the latter point. With respect to steric effects, it might be noted that the high reactivity of the phosphonyl radicals was explained in terms of its rather pronounced tetrahedral structure, which alleviates the accessibility to approaching reactants [2] . Replacement of the oxygen atom in the phosphonyl radical by the more voluminous sulfur atom brings about a structural alteration with the consequence of a reduced accessibility of the site of the unpaired electron.
